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M E C H A N I C A L  PROPERTIES OF ADLOCK 851 

AT ROOM TEMPERATURE, 1000', -320" AND -423'F 

OBJECT : 

To de te rmine  t h e  t e n s i l e  and f l e x u r a l  p r o p e r t i e s  o f  Adlock 851 
f i b e r g l a s s  l a m i n a t e  a t  room t empera tu re ,  1000', -320O and -423OF. 

CONCLUSIONS: 

F l e x u r a l  T e s t .  The maximum f i b e r  streeei f o r  t h i s  p a r t i c u l a r  
c u r e  of  Adlock 851 i n c r e a s e d  from 65.4 k s i  a t  
78" t o  84.3 k s i  a t  -320OF. F i b e r  stress v a l u e 8  
t h e n  dec reased  from 84.3 k s i  a t  -320°F t o  81.0 
k s i  a t  -423OF. D e f l e c t i o n  v a l u e s  t o  f a i l u r e  
a l s o  fo l low t h e  s a m e  t r e n d ,  i .e. ,  i n c r e a s i n g  
from 0,121 i n c h e s  a t  1000.F t o  0.149 i n c h e s  a t  
-320°F and t h e n  d e c r e a s i n g  t o  0.117 inchea  a t  
-423.F. Modulus of e l a s t i c i t y  v a l u e s  i n c r e a s e  
c o n s i s t e n  l y  w i t h  d e c r e a e i n g  t mpera ture  from 
2.92 x 10 a t  78" t o  3.49 x 10 a t  -423'F. Q 8 

T e n s i l e  P r o p e r t i e s .  The t e n e i l e  p r o p e r t i e s  o f  Adlock 851 f o l l o w  
a long  the 8816 g e n e r a l  l i n e s  as the f l e x u -  
ral t e s t  r e a u l t e .  The u l t i m a t e  s t r e n g t h  
i n c r e a s e d  from 31.5 koi a t  1000'F t o  73.6 
k s i  a t  -320°F. From -320°F t o  -423'F, t h e  
u l t i m a t e  s t r e n g t h  d e c r e a s e d  from 73.6 hi 
t o  63.6 ksi. 

SPEC IWENS,: 

The t e n s i l e  epecimens were t h e  s t a n d a r d  9 i n c h  coupons machined 
a c c o r d i n g  t o  S t r u c t u r a l  S t anda rd  001 ( F i g u r e  1 ) .  

F l e x u r a l  specimens were machined a c c o r d i n g  t o  F i g u r e  2, 

PROCEDURE: 

F l e x u r e  specimens t e s t e d  a t  lOOOOF w e r e  h e a t e d  t o  t h i s  t empera tu re  
on one s i d e  only .  I t  t o o k  90 seconds  t o  r e a c h  1000OF from ambient .  
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A s t a t i c  load  of  6 k s i  w a s  p laced  on t h e  f l e x u r e  specimens p r i o r  
t o  h e a t i n g .  Photographs  of t h e  t e s t  s e t  up are shown i n  F i g u r e s  
5 and 6. Heat w a s  a p p l i e d  t o  t h e  f l e x u r e  spec imens  wi th  a ser ies  
o f  q u a r t z  h e a t  lamps, whose o u t p u t  was c o n t r o l l e d  by a 1 1 5 V  
va r i ab ’ l e  a u t o t r a n s f o r m e r .  Temperature r e a d i n g s  were fo l lowed by 
a t t a c h i n g  a thermocouple  t o  t h e  h e a t e d  s i d e  of t h e  specimen and 
r e c o r d i n g  m i l l i v o l t  o u t p u t  on a Sanborn 150 Recorder .  D e f l e c t i o n  
v a l u e s  were de termined  by ue ing  a l i n e a r  t r a n s d u c e r  i n  c o n j u n c t i o n  
w i t h  a Sanborn 150 Recorder .  Maximum d e f l e c t i o n  v a l u e s ,  a t  f a i l -  
u r e ,  were r e c o r d e d  a t  t h e  h i g h e s t  t empera tu re  reached .  

F l e x u r a l  t e s t s  a t  t h e  o t h e r  t e m p e r a t u r e s  used t h e  same t es t  se t  up 
b u t  t h e  environment  w a s  changed t o  room t e m p e r a t u r e ,  l i q u i d  
n i t r o g e n  and l i q u i d  hydrogen f o r  t h e  o t h e r  r e p o r t e d  t empera tu re .  

From t h e  r e c o r d e d  v a l u e s ,  maximum f i b e r  stress and modulus o f  
e l a s t i c i t 3  i n  bending  was c a l c u l a t e d .  The f o l l o w i n g  formulas  were 
used t o  c a l c u l a t e  maximum f i b e r  strees and t h e  modulus o f  e las t i -  
c i t y  i n  bending  r e s p e c t i v e l y :  

(1) 

( 2 )  

3PL s z -  
2bd2 

Where S = maximum f i b e r  ertrees p s i  
P = maximum load i n  pounds 
L = d i s t a n c e  between s u p p o r t s ,  i n c h e s  
b t wid th  of beam t e s t e d ,  i n c h e s  
d = d e p t h  of beam t e s t e d ,  i n c h e s  

Where % = modulus of e l a s t i c i t y  i n  bending  

L = d i s t a n c e  between s u p p o r t s ,  i nchee  
b I wid th  of beam t e s t e d ,  i n c h e s  
d t dep th  of  beam a s  t e s t e d ,  i n c h e s  

P/Y t Rlope of s t r a i g h t  l i n e  p o r t i o n  o f  l o a d  d e f l e c t i o n  
c u r v e  i n  pounde/inch 

T e n s i l e ’ s p e c i m e n s  were t e s t e d  a t  1000°F, ambient ,  -320’F and -423.F. 
S t r e s s  s t r a i n  cu rve6  were run  on each  specimen.  
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RESULTS AND DISCUSSION: 

The r e s u l t s  of t h e  f l e x u r a l  and t e n s i l e  d a t a  a t  100O0F, room 
t e m p e r a t u r e ,  -320°F and -423'F are g iven  i n  F i g u r e 6  3 and 4.  The 
v a l u e s  r e p o r t e d  f o r  t h e  t e n s i l e  t e s t  are open t o  q u e s t i o n  for t h e  
f o l l o w i n g  r e a s o n s :  

1. M a y  of t h e  epecimene f a i l e d  i n  t h e  end f i t t i n g  a t  1000°F.  

2. A l l  of t h e  ambient  t e n s i l e  specimens f a i l e d  i n  t h e  r a d i u s  and 
n o t  i n  t h e  c e n t e r  of t h e  tes t  area. 

3. F a i l u r e  a t  cryogenic t empera tu res  was e i t h e r  i n  t h e  end f i t t i n g ,  
i n  t h e  r a d i u s ,  or w a s  i n i t i a t e d  by t h e  k n i f e  edges  which w e r e  
used t o  o b t a i n  s t reas  & r a i n  d a t a .  

The t e n s i l e  d a t a  is r eco rded  i n  F i g u r e  4 .  
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PHOTO INDEX 

Figure No. Photo No. T i t l e  

5 566018 Flexure Tes t  S e t  Up for Use a t  
lOOOOF Under Conetant Load 

6 56600A Flexure Teat of Conatant Load 
a t  1000° F 
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1, Hbles on c e n t e r l i n e  of  t e s t  s e c t i o n  wi th in  2 .005. 

2. Gradual taper from W2 t o  W1 of .001 - + .001 i n .  
than W1.  

W 2  to  be greater 

3. T e s t  s e c t i o n  to  have sharp corner6 free from burr.. 

4 .  No undercut a t  i n t e r s e c t i o n  of r a d i u s  and test s e c t i o n .  

5 .  I d e n t i f y  here by e l e c t r o  e t c h  with  Heat No., Coi l  No., 
S p e c i f i c a t i o n  No,, and Specimen No. 
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